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Abstract. The paper presents results of observations and experiments on the interspecific 
(mainly with Formica exsecta Nyl. and F. fusca L.) and intraspecific competitive behaviour 
in Camponotus ligniperdus (Latr.). The status of this species in the hierarchical system within 
ant communities is discussed. The investigations were carried out in the Tvarminne Archi¬ 
pelago (southern Finland) in 1981 and 1983 and in the Gorce Mts. (the Western Carpathians; 
southern Poland) in 1985. 


INTRODUCTION 

The paper is a result of observations on the competitive behaviour of Cam - 
ponotus ligniperdus (Latr.) towards ants of other species (and vice versa) and 
towards alien representatives of the same species. The present study is also an 
attempt to determine the territorial relations of C. ligniperdus ants, and their 
status in the interspecific dominance hierarchy of communities of Formicidae . 
The investigations were carried out in 1981 and 1983 on the island Joskar 
in the Tvarminne Archipelago within the Tvarminne Zoological Station, the 
Helsinki University (southern Finland) and in 1985 in the Gorce Mts. (the 
Western Carpathians) near the village Ochotnica Gorna (southern Poland). 

BIONOMIC CHARACTERISTICS OF THE SPECIES 

The position of a given ant species in the interspecific dominance hierarchy 
depends on the level of its social organization and on a complex of psycho- 
-physical features indispensable to the general vital efficiency of individuals 
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and colonies. Several-year-old colonies of C. Ugniperdus have about 2,000 
individuals (Kezysztofiak, unpublished data). The abundance of older, mature 
colonies may be estimated at over a dozen thousand workers. This gives the 
species an average position in the ant world. Generally, colonies of G. ligniper - 
dus are rnonogynic, though cases of oligogyny have also been recorded (Holl- 
dobler 1962). The intercolonial polymorphism, and polvethism which is con¬ 
nected with it are highly developed. Workers of the minor type are first of all 
responsible for the tasks inside the nest. Outside tasks are carried out by indi¬ 
viduals of the media and major types and the latter usually stick to their defen¬ 
sive function only (Kim 1934). The proportions of particular forms are a func¬ 
tion of the age of a given colony — the older it is the greater is the percentage 
of big individuals (Krzysztofiak, unpublished data). 

As a result of their size, G. Ugniperdus ants possess great physical strength. 
In a single combat they can kill, with one snap of the mandibles, any ant they 
come across. Their abilities in this respect were exemplified by the composition 
of a cemetery-refuse ground belonging to one of the colonies of this species from 
the island Joskar. The nest was within the territory of Formica polyctena Foerst. 
near a foraging route of these ants. In the cemetery (found in July 1981), apart 
from 22 dead workers of C. Ugniperdus , there were remains of the following 
invertebrates: 25 Goleoptera , 20 Biptera , 17 Aranei, 7 Hymenoptera (without 
ants), 5 Heteroptera , 5 Lepidoptera or Symphyta (caterpillars) and 625 . 2 

Formica polyctena Foerst., 560 , 8 $?, 35c?o Myrrnica sp. (31. ruginodis Kyl., 

31. scabrinodis Kyl. 31. lobicornis Kyl.), 46 55 Formica fusca L., 20 10<J<? 

Lasius sp., 27 L. flavus (Fabr.), 17 53 L. niger L., 1 $ Formica truncorum 
Fabr., 1 5 Tetramorium caespitum (L.) and 1 5 Leptothorax acervornm (Fabr.). 
Almost 95 per cent of the prey of this colony were ants of other species! Thus, 
under certain circumstances G. Ugniperdus is found to be an almost specialized 
myrmecophagc. As a rule, these ants prey on animals incomparably small and 
v T eak in relation to their own potential abilities: on hymenopterans from the 
family Braconidae , bugs (Heteroptera) and hemipterans ( Ilomoptera ), dipterous 
from the families Bibionidae , Gulicidae and Scatophagidae , and harvestmen 
(Opiliones) (Kezysztofiak, unpublished data). Most probably, while nesting 
in the territory of F. polyctena and within an area penetrated intensively by 
these ants, G. Ugniperdus foragers had hardly any chances to find their usual 
prey. In such a situation, other ants, especially F. polyctena , were the only 
available food. 

Under normal conditions, in their contacts with other ants G. Ugniperdus 
workers seem to avoid using of their physical advantage. On the contrary, in 
certain situations they behave quite helplessly. For instance, they fall victim to 
definitely smaller ants which steal their prey. On the island Joskar it was ob¬ 
served several times that a G. Ugniperdus worker carrying its prey was followed 
by an ant of L. niger very closely. In one of such cases, the G. Ugniperdus forager 
(of the media type) dropped for a while the insect it was carrying and, stand¬ 
ing beside it, began to clean the antennae. At that moment the accompanying 
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L. niger ant immediately snatched the prey from under the very mandibles 
of the C . ligniperdus worker and ran away. 

In the G-orce Mts., there were recorded a few cases of C. ligniperdus offspring 
being stolen from their nests by ants of Formica cunicularia Latr. That hap¬ 
pened in cases when C. ligniperdus nests situated under stones were accidentally 
uncovered. F. cunicularia workers that happened to be nearby ran into the nest 
at once and, never attacked, immediately carried larvae out of the nest from 
among the swarm of panicky C. ligniperdus ants. 

In the bionomics of C. ligniperdus there are some features which point to 
a primitive character of the species. Their system of communication between 
individuals is developed poorly and therefore the degree of their cooperation 
is low. This definitely weakens the position of C. ligniperdus in relation to other 
species. Their poor food recruitment and the subsequent low efficiency in their 
utilization of food sources will be discussed in detail later. In C. ligniperdus , 
lack of cooperation is also manifested in their way of fighting. Some fights 
(always defensive) were recorded on the island Joskar and there Formica exsecta 
Nyl. was the opponent of 0. ligniperdus. The behaviour of fighting C . ligni¬ 
perdus workers was characterized by complete lack of help for individuals in 
danger. The fact that a soldier was caught by F. exsecta ants evoked no reaction 
in its nestmates present nearby. It happened several times that an able-bodied 
soldier which encountered a group of F. exsecta killing another C. ligniperdus 
individual merely touched the enemies (and their victim) with its antennae and, 
if they did not move, went away. It was, in some extent, in contrast with the war 
tactics of G. ligniperdus. Now, soldiers worked in pairs. Generally, two indivi¬ 
duals left the nest, together they went to the battlefield or to the patrolled 
area and there too they moved side by side (at a distance of a few or over a do- 



Fig. I. Circadian rhytms of the activity of C. ligniperdus (1) (after Krzysztofiak, unpubli¬ 
shed data) and Formica exsecta (2) (after Pisarski 1982a) (A — intensity of the activity 
measured by the number of individuals going out to forage). 


http://rcin.org.pl 










358 


W. Czechowski, B. Pisarski 


zen centimetres). After one of them had been caught by the enemy the other 
went on with its task alone, without any visible change in its behaviour. 

C. ligniperdus is active mainly in the evening and at night (Krzysztofiak, 
unpublished data), while F. exsecta which in interspecific communities belongs 
to the dominant group (Pisarski 1973, 1982b, Pisarski, Vepsalainen 1981, 
Vepsalainen, Pisarski 1982) and with which C. ligniperdus coexists on the 
islands of the Tvarminne Archipelago is a typical diurnal species (Pisarski 
1982a) (Fig. 1). 


INTERSPECIFIC COMPETITION 

Most of the observations in this aspect were carried out in Finland, on the 
island Joskar. It is an inshore, rocky islet of 9 ha inhabited by 19 ant species. 
0. ligniperdus is a fairly common species there. An enormous amount of experi- 



Fig. 2. Distribution of the baits in relation to the nest of G . ligniperdus and the nests of F. 
exsecta on the island Joskar: A — situation of the baits on 14 July 1983; B — on 17 and 18 
July 1983 (1 — nest of G. ligniperdus; 2 — usual route of G. ligniperdus foragers; 3 — nest 
of F. exsecta; 4 — range of the usual penetration of the colony of F. exsecta ; 5 — bait; 6 — bait 

in the biocoenometric frame). 
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rnents with artificial food sources was carried out on the island. Baits, usually 
consisting of molasses, were put in many places and ants of various species 
were attracted to them. Alas, <7. ligniperdus foragers apreciated the bait with 
moderation. They gathered in greater numbers only at the baits placed very 
close to their nest. At the farther ones, separate individuals stopped only 
transiently and there was no recruitment. Therefore, the publishable data 
have been taken from a series of experiments carried out on 14, 17 and 18 July 
1983 in the immediate vicinity of one colony of the species under discussion. 
The nest of G. ligniperdus found in a rock crevice was situated between two large 
(about 0.5 m in diameter) nests of Formica exsecta. During some other studies 
they had been marked with the numbers XIX and XX and these symbols 
were kept (Figs 2, 3). The area was also penetrated by the following ants: 
Formica fusca , Myrmica schencki Em., M, lobicornis 7 Leptothorax acervorum 7 
and Leptothorax sp. [probably L . tuberum (Fabr.) or L. muscorum (Nyl.)]. 
C. ligniperdus workers met all of them at the baits. 



Fig. 3. Situation of the nest of G. ligniperdus and the nest XX of F. exsecta on the island 

Joskar. 

The nest of C. ligniperdus was surrounded by a stretch of bare rock, which 
extremely facilitated the observations. The baits were in the form of blots of 
syrup smeared directly on the rock. Intentionally they were to be 5 cm in 
diameter, but they frequently spread wider. Inspections were carried out very 
often, even every 10-15 minutes (Tabs 1-3). Eecorded were not only the ants 
gathered just then at the bait and eating but also individuals moving nearby, 
interested in the bait but probably discouraged by the presence of their compe¬ 
titors. Therefore, during the last two experiments the baits were placed in the 
centre of wire biocoenometric frames with the sides 0.5 m long. On July 14, 9 
baits were placed in a regular pattern (numbers 1-9), on July 17, 5 baits (num¬ 
bers l'-5'), and on July 18, 4 of the baits placed on the previous day were refil¬ 
led (l'-4') (Fig. 2). 
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Table 1. Number of ants of different species at the baits on tlie island Joskar, 14 July 1983 
(beginning of the experiment: 9.30 a.m.) 
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Tab. 1 contd 
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In each case, G . ligniperdus foragers gathered in great numbers (up to seve¬ 
ral dozen individuals) only at the bait closest to their nest. On 14 July, it was 
the bait with the number 6 (40 cm from the nest), on 17 July — bait No 5' 
(80 cm) and on 18 July — bait No. 3' (160 cm). More distant baits were reached 
only by separate individuals, regardless of the length of the experiment. More¬ 
over, the direction of the exploration by C . ligniperdus foragers was determined 
by the closely situated colony XX of F. exsecta . They exploited baits placed 
far from that nest and even in an area normally never penetrated by F. exsecta 
from both colonies (Fig. 2, Tabs 1-3). This did not indicate any territorialism 
of C. ligniperdus because the natural route of workers of this species going out 
to forage one by one led through the foraging area of colony XIX of F . exsecta , 
though it was far from the nest (Fig. 2). 

During all the experiments discussed, C . ligniperdus and F. exsecta ants used 
the baits almost without any conflict, regardless of the numbers of each com¬ 
petitor. On July 14, only few F . exsecta workers reached the baits. At the end 
of the observations, baits 1-5, 7 and 8 were taken over from several to over 
a dozen individuals at each) by F. exsecta from colony XIX, bait 9 by F. exsecta 
from colony XX and bait 6 by C . ligniperdus. The competitors did not meet 
(Tab. 1, Fig. 2). 

On July 17, F . exsecta workers from both colonies met. A battle ensued 
and it lasted for many hours (the conflict will be described in another paper) 
while the numbers of individuals at particular baits increased rapidly. The 
intraspecific conflict of F. exsecta was spread only over the area of baits l'-4\ 
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Table 2. Number of ants of different species at the baits on the island Joskar, 17 July 1983 
(beginning of the experiment: 8.00 a.m.) 
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Tab. 2 contd 
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Throughout the above combat, at bait 5' C. ligniperdus ants were practically 
undisturbed in their exploitation of the food (Tab. 2, Fig. 2). 

An interesting situation developed on July 18 when, with bait 5' missing, 
bait 3' came to be the closest to the nest of C . ligniperdus and on the previous 
day the bait had been taken into possession by F. exsecta from colony XIX. 
Xow G. ligniperdus managed to occupy it before the first F. exsecta scouts rea¬ 
ched it, and it remained keeping their property until the supply of syrup was 
exhausted. However, the competition between these two species was not as 
passive as before. One hour after the bait had been put out and when it was 
being used by about 30 C. ligniperdus workers, the first F . exsecta individuals 
from colony XIX began to approach it. Then, at a distance of about 30 cm from 
the bait, a C. ligniperdus soldier (a worker of the major type) took its position 
between the bait and the approaching competitors. Moving within a radius 
of a dozen centimetres it caught approaching F. exsecta ants and with a snap of 
the mandibles crushed their heads. This never took more than a second. With 
its unfailing and purposeful activities the individual gave the impression of 
a specialized killer. After destroying a victim, it lost all interest in it. F . exsecta 
workers never fought. Upon meeting the “sentry” the either turned back in 
panic or (more frequently) died without any chance of defence. That situation 
lasted for half an hour until F. exsecta ants stopped coming towards the con¬ 
troversial bait. During that time, the (7. ligniperdus soldier killed at least 10 
F . exsecta individuals and one F.fusca (“by mistake” ?). Even though its activity 
proved to be extremely effective this can hardly be assumed to have been the 
direct deterrent for F. exsecta . More likely, colony 7 XIX stopped sending out 
foragers in that direction because there was no return information about that 
source of food. On the same day there was another intraspecific war of F . ex¬ 
secta near the baits, with the exception of bait 3' occupied by C. ligniperdus 
until the very end (Tab. 3, Fig. 2). 

The behaviour of C. ligniperdus ants towards individual F . exsecta workers 
varied. For instance, on 17 July, at 3.15 p.m. a C. ligniperdus worker of the 
media type found near bait 3' (within the frame; Tab. 2) drove away F. fusca 
ants it met there. However, on coming across a F. exsecta worker it ran away 
immediately. Similar cases were recorded several times, though it also happe¬ 
ned that during such a meeting the F. exsecta worker was killed. It is therefore 
evident that aggression or submission of C. ligniperdus towards F . exsecta (in 
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Table 3. Number of ants of different species at the baits on the island Joskar, 18 July 1983 
(beginning of the experiment: 9.15 a.m.; only C. ligniperdus , F. exsecta and F. fusca ants 

were recorded) 
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cases of incidental, individual contacts) depended on the circumstances or predis¬ 
position of a given individual. 

F. exsecta is a territorial species (Pisarski 1973, 1982b) representing a 
group of ants situated at the top of the interspecific hierarchy (Pisakski 1980, 
Pisarski, Vepsalaimen 1981, 1984). The interdependences between C. ligni- 
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perdus and F. fusca — a typically opportunistic species — were different. F. 
fusca ants occurred commonly at all the baits, accompanying C . ligniperdus 
(and F. exsecta) foragers regardless of the number of their stronger rivals, ap¬ 
parently without any limits (Tabs 1-3). 

However, a detailed analysis of the results revealed that the presence 
of C. ligniperdus at the source of food discouraged, to some extent, F. fusca . 
On the basis of the total data from July 17 and 18 it was demonstrated that 
in the case of baits with no C. ligniperdus (and F. exsecta) the ratio of the number 
of F. fusca foragers eating to those moving around the bait (within the frame) 
was higher than in the case of baits occupied by C. ligniperdus (even if it was 
only one individual). In the former case the ratio was 58%: 42 %, in the latter — 
46 % :54% (in mean numbers of individuals: 6:4 and 7:8 respectively) (Tabs 2,3). 

There was no dependence of the reaction of F. fusca on the number of G. 
ligniperdus individuals at the bait. Only their presence or absence was im¬ 
portant. Moreover, the behaviour of (7. ligniperdus workers towards F. fusca 
depended neither on their own abundance nor on the abundance of their com¬ 
petitors. F . fusca foragers were usually tolerated at the “common table”. 
Ordy from time to time some G. ligniperdus worker frightened them with a 
sudden jerk of the body or rushing right into their midst, drove them aw 7 ay 
from the bait (but they immediately returned anyway). Those acts gave no 
impression of being decidedly aggressive. It did not seem to be the intention 
of a C. ligniperdus ant to catch its opponent. It happened very rarely indeed 
that an ant of F . fusca was killed because it had not backed in time. 

It was also found out that F. fusca foragers were depressed more by the 
presence of F. exsecta ants than by that of C . ligniperdus. In the case of baits 
taken over by F. exsecta , and with no G. ligniperdus present, the above-men¬ 
tioned ratio w T as 20:80% (1:4) (Tabs 2, 3). 

Due to lack of comparable data it was impossible to find out whether 
the presence of F. fusca had any limiting impact on C . ligniperdus. There were 
practically no situations in which F. fusca ants would be absent from any of 
the baits (Tabs 1-3). 

At the baits, apart from F. exsecta and F. fusca there were numerous M. 
schenclci ants but their contacts with G. ligniperdus were sporadic. The data 
collected (Tabs 1, 2) are not sufficient for stating whether this was connected 
with interspecific competition or if it was accidental. The status of M. schenclci 
in the hierarchy is not known. It fed at the baits together with F. fusca , usually 
without clashes. It happened only from time to time that one of the foragers 
drove away a F. fusca worker which was coming too closely. Therefore it seems 
that M. schenclci is dominant over F. fusca. 

Other ants appeared at the baits only occasionally (Tabs 1, 2). 

It appears that during food competition G. ligniperdus ants did not manifest 
excessive aggression towards their competitors and, in turn, they did not fall 
victim to aggression of the latter. The situation was different when the nest 
w^as in danger. On the island Joskar, three such incidents w ere recorded — all 
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of them involving the above mentioned colony cf C. ligniperdus and colony XX 
of F . exsecta . The distance between the nests of these species was about 1.8 m 
and each of them was situated oil a different rock terrace (Fig. 3). 

On 17 July 1983, at 10.15 a.m. during a bait experiment, the area of the 
nest of O. ligniperdus was invaded by over a dozen F. exsecta workers. They 
were probably attracted by the unusually great (for that part of the day; 
Fig. 1) commotion at the nest of their neighbour. They left after 5 minutes. 
There were no conflicts but 3 workers of the major type came out of the nest 
of C. ligniperdus . For a few next minutes they penetrated the area round the 
nest, from that side where F. exsecta had appeared. At 10.30 F. exsecta scouts 
appeared again. Then the number of G. ligniperdus soldiers increased to 5-6. 
They patrolled the threatened area at a stretch of 40 cm, running 10 cm from 
their own nest hole and perpendicularly to the line joining both nests. At the 
same time, the aggressors gathered in a place outside where the soldiers could 
not reach them. At 11.15 they returned to the entrance hcrle. At 11.30, from 
the distance of 0.5 m there came a sudden attack of about 60 F. exsecta workers 
on the nest of C. ligniperdus . Two soldiers were captured, the others ran away 
into the nest. A siege followed. About 20 F. exsecta workers were attacking 
the entrance hole which was successfully defended from within by two C. ligni¬ 
perdus soldiers. At 11.45 the aggressors stepped back from the entrance and 
at 12.45 they entirely withdrew from the vicinity of the nest of C . ligniperdus . 
The losses were small: 2 dead C. ligniperdus individuals and several dead F . 
exsecta . The result of the conflict was that the O. ligniperdus colony sent fewer 
foragers to the bait it had taken possession of (Tab. 2). However, they did not 
abandon their trips across the endangered area even during the contest because 
they used the additional entrances to the nest. 

A definitely more drastic conflict took place two days later (19 July). 
The observation was begun at 10.00 a.m. when the combat was in full progress. 
The presence of dead F . exsecta lying around the entrance to the nest of C. 
ligniperdus suggested that also this time that species was the attacking party. 
All the time 50-60 F. exsecta workers were involved in the conflict and they main¬ 
tained constant communication with their own nest and replaced one another. 
On the side of C. ligniperdus several, up to 20, individuals (mainly of the major 
type) took part in the combat. These, too, moved between the battlefield and 
their nest. The front line (during the observations) was about 80 cm from the 
nest of C. ligniperdus which indicated that their counter-attack had been suc¬ 
cessful. From time to time, after mass raids of F . exsecta , the distance grew 
temporarily shrank (50-60 cm). However, most of the time it was just positio¬ 
nal warfare. Close forces of F. exsecta stood beyond the line patrolled by C. 
ligniperdus soldiers and these never ventured forth among the forces of the ene¬ 
my. They were satisfied with occasional killing of separate individuals they met. 
At the moments of the above mentioned raids of F . exsecta , the soldiers withdrew 
towards their nest. And in turn, when the front line was sometimes patrolled 
by more C. ligniperdus ants it was F . exsecta that withdrew. The aggressors 
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managed to seize a soldier only when it was assailed by a few workers together 
at the same time. That was clearly the aim of F. exsecta ants because they at¬ 
tacked in groups. While a few of them (5-8) were immobilizing the victim one 
sat on the back of the soldier and cut its head off. For F. exsecta decapitation 
is a characteristic way of killing the opponent (Skibinska 1982) though in the 
case of a G. ligniperdus soldier it of course takes a long time. 

The conflict was finished at 11.30 when F. exsecta withdrew entirely. Their 
losses were about 100 dead individuals. G. ligniperdus had lost 11 soldiers and 
a few very mutilated ones had returned to the nest during the contest. After 
this incident and until the end of the studies, on 27 July, there were no further 
conflicts (but no bait was placed in that area). 

Chronologically, the first of the conflicts recorded took place (it was pro¬ 
voked) on 28 July 1981. In the afternoon of that day F. exsecta freely penetrat¬ 
ed the area of the G. ligniperdus nest even at the very entrance hole. Within 
the entrance there were 2-3 C. ligniperdus individuals, but they did not come up. 
Since no bait experiments had been carried in that area, the behaviour of the 
ants may have been considered spontaneous. At 7.00 p.m. a bait (minced meat) 
w r as put 5 cm from the entrance hole of the nest of G. ligniperdus (on the side 
nearer the nest of F. exsecta). After several minutes there were 5 F. exsecta 
ants at the bait and G. ligniperdus minor workers were beginning to leave their 
nest but they did not move away from the entrance. When their number in¬ 
creased to 10, particular individuals began to undertake short and quick raids 
towards the bait at which 20-30 F. exsecta individuals had already gathered. 
Attacks from both parties followed. 

On the side of G. ligniperdus , workers of all the size classes (minor, media, 
major) took part in the conflict. They all behaved in a similar w r ay, threaten¬ 
ing their opponents with sudden jerks of the body and killing any they managed 
to catch. However, only soldiers ventured away from the entrance. Sol¬ 
diers appeared on the ground in small numbers, for a short time and occasional¬ 
ly. The aggressors felt real respect for them — individual workers fled and they 
attacked only in groups. Minor individuals w r ere attacked more frequently 
and F. exsecta even entered into single combat with them (and was generally 
beaten). The conflict came to an end at about 8.00 p.m. when F. exsecta with¬ 
drew. The dead included 10 F. exsecta ants and one C . ligniperdus. After their 
victory G. ligniperdus workers patrolled the area thoroughly within a radius 
of 0.5 m from the nest. They showed no interest in the bait and this means 
that their action had been caused by excessive concentration of F. exsecta at 
the nest and not by their desire to take the bait over. 

The participation of minor workers in the combat may have been due to 
the fact that at that time this particular colony w r as 2 years younger than 
during the later (previously described) conflicts. The number of soliders may 
have been insufficient for driving the aggressors back. 

Even before the above conflict, in June 1981, from the scene of all the future 
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combats (Fig. 3) there were collected dead 
bodies of F. exsecta (about 200 corpses) 
and C. ligniperdus (12 corpses). It is the¬ 
refore clear that occassional contests 
between C. ligniperdus and colony XX of 
F . exsecta took place even without human 
interference. It is worth mentioning that 
the overwhelming majority of ants killed 
each time was left on the spot. Retreating 
F. exsecta workers carried some of their 
own casualties and (rarely) C. ligniperdus 
workers to their nest. C. ligniperdus ants 
were never interested in any dead bodies — 
regardless of the species of them. 

Supplementary data on the territorial 
relations of C. ligniperdus were obtained 
in the Gorce Mts. There, one of the po¬ 
tential habitats for the species was a grassy 
southern slope (800-900 m above sea level) 
strewn with flat stones. Formica rufa L. 
was the dominant of the ant community 
there. Within its territories there were 
numerous colonies of Formica cunicularia , 
F. fusca and F . lemani Bondr. (!), Lasius 
niger , L. flavus , Tetramorium caespitum , 
Manica rubida (Latr.), Myrmica rugulosa 
Xyl., M. scabrinodis Xyl., If. lobicornis 
and Leptothorax sp. Under loose stones 
frequently were found C . ligniperdus 
queens, sometimes w ith larvae or even with 
small groups of workers. However, there 
were no permanent colonies of this spe¬ 
cies — with one exception. That colony, 
of medium size, belonged to an unusual 
myrmecological system. It was situated 
on a stony linear monticule along a road. 
Within an area of about 30 cm 2 there were 
36 nests of 12 ant species — all of those 
mentioned above. 

There was a foraging route of F. rufa 
at the edge of the system and these ants 
penetrated the entire area extensively. 
(Fig. 4). Xo interspecific conflicts were 
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Fig. 4. Location plan of the system 
of the ant colonies in the Gorce Mts: 
• — (7. ligniperdus ; 1 — Af. rubida; 
2 — M. rugulosa; 3 — Af. scabrinodis; 
4 — Af. lobicornis ; 5 — Leptothorax 
sp.; 6 — T. caespitum; 7 — L. niger; 
8 — L. flavus; 9 — F. fusca; 10 — F. 
lemani; 11 — F. cunicularia. 
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recorded. 6. ligniperdus ants left their nest separately and, undisturbed, 
crossed the territory of the system of foreign colonies going to their foraging 
area situated beyond that area. The only direction they avoided was that 
towards the route of F. rufa. 


INTRASPECIFIC COMPETITION 

On 19 July 1985, a battlefield of C. ligniperdus was found in the Gorce Mts. 
It stretched partly on the edge and partly on the slope of a narrow gorge with 
spruces at its borders. The trees grew every few metres, and almost in each 
of them there was a nest of C . ligniperdus . Between two spruces 4.5 m apart 
the ground was littered with dead ants of the species under discussion. Some 
of the dead bodies were old and withered but most of them were quite fresh; 
even here and there a limb twitched. Since nothing unusual had been recorded 
there on the previous day, the battle must have taken place during the night. 
The greatest amount of fresh dead bodies was found along a two-mctres-shaped 
line which must have been the front line (Fig. 5). 

The battlefield was first inspected at about 5.00 p.ni. On both sides of 
the line of dead bodies there were several dozen scattered and wounded indivi¬ 
duals (soldiers). Some stayed motionless in one place, others milled around. 
Separate healthy workers went to and from along the line joining the nests. 
On encountering another ant, these two felt each other with their antennae and 
parted without any visible signs of hostility. They never paid the least atten¬ 
tion to the dead and wounded individuals. 

At 6.00 p.in., a single combat between two soldiers started. It was very pecu¬ 
liar and nothing in it resembled the fierce battles of other ant species. It turned 
out however, that it was not a ritualized combat. It w r as fought almost in one 
place. First, for half an hour, the ants stood facing each other and repeatedly 
flexing their abdomens. They obviously tried to snatch the other’s mandibles. 
Their raised fore legs were constantly in motion, thus giving an impression 
as if the ants were pushing the other aw r ay. All their movements were very slow. 
At one moment, one soldier managed to snap its mandibles on a leg of its op¬ 
ponent and very nearly bit it off, but that had no effect on the pace of the com¬ 
bat. The action suddenly accelerated when one ant got hold the abdomen of 
the other. Up till then, other wnrkers moving past had paid no attention to the 
fighters. Now 3 soldiers stopped near them. At first, it was difficult to decide 
whether they belonged to the same colony or to different ones. Their behaviour 
towards each other and tow r ards the fighting ants w r as not explicit, yet they 
displayed no apparent hostility. After a few moments of milling around and feel¬ 
ing tire fighters with their antennae they joined in the combat separately and 
casually, catching one of the opponents with their mandibles. Seconds later 
that ant had its abdomen and all the legs cut off. The “assistants” went away 
leaving the “victor” — w r ith tw r o legs missing and the body of its opponent stick- 
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Fig. 5. Region of the C. ligniperdtis intraspecific combat in the Gorce Mts. (short markers — the front line; long 

markers — spruces with the nests) (Photo T. Pi.odowsk:i). 
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Fig. 6. Total of (7. ligniperdus dead bodies collected from the battlefield in the Gorce Mts. on 19 July 1985 

(Photo T. Plodowski). 
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ing to its antennae — milling around helplessly. A dubious success after a seventy- 
-minute fight. 

An analysis of the wounds of ants collected from the battle field indicates 
that all combats were carried out in a similar way. Over 600 dead ants were 
found there (Fig. 6); most of them were workers of the major type. With a clasp 
of the mandibles, 70 dead bodies were firmly joined into pairs: in 12 pairs the 



Fig. 7. Typical bodily injuries of C. ligniperdus individuals as a result of intraspecific combat 
in the Gorce Mts. (Photo T. Plodowski). 


individuals had caught each other by the mandibles, in 12 — by the antenna, 
in 10 — by a leg, in one — by the abdomen. Usually, one of the corpses was 
wounded markedly (legs, antennae, abdomen or head cut off). The other was 
intact (or almost intact) — it had probably died after the combat, as a result 
of venom poisoning (Fig. 7). 
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After the above massacre, peace reigned for a few days. On 23 July, about 
100 new fresh corpses of 0. ligniperdus were found in the same place. After that, 
until the end of the season, nothing happened there even though the former 
front line was constantly crossed by individuals from both colonies. 1 

DISCUSSION 

In the light of the data presented, the position of G . ligniperdus in the inter¬ 
specific structure of ant communities seems to be clear. It is a nonterritorial 
species (not defending the borders and territory of its foraging area) which 
defends its food sources and the nest. According to the theory of the thrce- 
-level hierarchical structure of ant communities (Pisaeski 1973, 1980, Rezni- 
kova 1980, 1982, Czechowski 1982, VepsalAinen, Pisabski 1982, Pisabski, 
Vepsalainen 1981, 1984) this places the species within the second (middle) 
group. Of course, this theory is only a rough, schematic representation of the 
real situation. It is gradually being improved by accumulated knowledge about 
inter- and intraspecific relations among ants. It is, however, far from being 
final due to the variety of potential situations, enriched further by the beha¬ 
vioural plasticity of ants. 

The life strategy and war tactics of C. ligniperdus are puzzling. Lack of 
expansiveness in this species was revealed even in their use of baits. As oppo¬ 
sed to many species with a strong tendency to constantly take over and exploit 
new food sources, C. ligniperdus ants basically used only those baits which 
were within the safe zone near the nest. These they defended actively (and suc¬ 
cessfully) against a species higher up in the interspecific hierarchy. This mode¬ 
ration of C. ligniperdus was also clearly manifested during their conflicts with 
F. exsecta . All the combats recorded were definitely defensive. Only very few 
individuals ay ere engaged in them — just the smallest number sufficient for repul¬ 
sing the aggressors. This economy in utilizing the potential of the colony was 
especially distinct in the actions of soldiers operating in insignificant numbers 
and clearly adapted to individual actions. (The very conspicuous lack of help 
for individuals in danger probably resulted from the fact that there was no 
proper signalling between individuals). It is evident that in contacts with F . 
exsecta C. ligniperdus assumes the position of a subordinate species. Some amo¬ 
unt of aggressiveness toAvards the dominant is contained within the strategy 
of the “lowest risk”. Sporadic acts of aggression toAvards the colony of O. ligni¬ 
perdus may be seen as a mechanism f( rcing the potentially dangerous rrcals 
for food to give up their penetration of at least a part of the territory of the 
dominant. It has been demonstrated that even just a single <7. ligniperdus indi¬ 
vidual can make it impossible for F. exsecta to use a source of food by interru¬ 
pting the flow of information between that source and the nest. 


1 In early July 1986, an identical conflict occurred there. Then, to the end of the season, 
a peaceful co-existence of the two colonies was observed. In 1987, there were no contests 
between the C. ligniperdus swarms at that place [W.Cz.]. 
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Most probably, a significant role in the mutual relations between G. ligni¬ 
perdus and F. exsecta is played by the difference in circadian rhytms in activity 
of these ants. It may be assumed that this “time lag” enables C. ligniperdus 
to nest very close to the colonies of the dominant species. Bearing in mind the 
time of the observations, the behaviour of C. ligniperdus foragers at the baits 
may have been limited to some extent by the time of day inopportune for them. 
In cases of conflicts with F. exsecta such a possibility is rather out of the question 
(Fig. 1). Anyway, the problem of interspecific relations of G. ligniperdus and other 
ants in the aspect of time requires an unmistakable explanation. 

The recorded phenomena of interspecific relations of C. ligniperdus were 
fairly easy to interpret. Unfortunately, the same cannot be said about the 
above mentioned case of intraspecific behaviour. There is nothing unusual in 
the fact that two communities of the same species fight. Honterritorial species 
may have no natural mechanism which would make it possible for alien commu¬ 
nities to coexist with them fairly peacefully. C . ligniperdus is a nonterritorial 
species in intraspecific relations, this being manifested by the fact that indivi¬ 
duals from both colonies mixed also when the combat was over. Odd is the cause 
of a conflict and its result — a massacre on both sides. Intraspecific wars (even 
those of territorial species) resulting in tremendous losses on both sides, occur 
in times of scarcity of food, especially of protein. Then, the dead bodies are 
carefully picked up and used as food in the nest. Such cannibalistic predation 
is well known in species of the Formica rufa group: F. rufa (Le Moli et al. 1982), 
F. polyctena (de Bruyn, Mabelis 1972, Mabelis 1979a, b, 1984a, b), and F. 
lugnbris Zett. (Breen 1977, Le Moli, Parmigiani 1982, Ciierix 1983). How¬ 
ever, in the case under discussion the dead ants Avere left on the battlefield. 
So the combat between the colonies of 0. ligniperdus had not been caused by 
food shortage. 

The number of casualties was striking. To lose several hundred workers 
of the major subcaste in one instance must have been a grave loss to the colony 
of G. ligniperdus . It is all the more incomprehensible in view of the economical 
war tactics of these species employed in their contacts with F. exsecta . If not 
directly aimed at obtaining food, intraspecific combats of many ants are incom¬ 
parably less fierce. They are either ritualized, as in Myrmecocystus mimicus 
Wheeler (Holldobler 1976, 1979, Holldobler, Lumsden 1980) and 
Lasius niger (Czechowski 1984a) or, even if they seem extremely fierce there 
are few casualties as in Tetramorium caespitum (McCook 1872, Weber 1965) 
and Myrmica laevinodis (Stawarski 1961, Czechoayski 1984b). 

However, it is also a Avell-known fact that the degree of aggression between 
foreign ants of the same species is varied. It co\ r ers a wide range from merely 
touching each other with the antennae to a deadly fight. There is a hypothesis 
about certain factors inhibiting aggression that may appear insufficient under 
special circumstances (situation of a colony, frequency of encounters Avith alien 
individuals). This gives rise to contradictory information on intraspecific rela¬ 
tions, for instance in the case of species from the genus Pogonomyrmex Mayr 
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(De Vita 1979). It so happened that two colonies of P. occidentalis (Cresson) 
peacefully used the same foraging route for a long time and then, suddenly, 
one day they began to fight (Clark, Comanor 1973). 

According to the idea of De Vita (1975), intraspecific aggressiveness may 
be conditioned by the proportion of the abundance of neighbouring colonies. The 
more even their forces, the more probable are competitive encounters that cause 
accumulation of mutual hostility. It is not unlikely that that was the reason 
for the intraspecific conflict of (7. ligniperdus . The explosion of aggression may 
have been enhanced by the high, even abundance of both colonies and by 
their being situated very closely (too closely?). It is quite probable that the 
whole area occupied by (7. ligniperdus was overpopulated by these ants. 
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Instytut Zoologii PAN 
ul. Wilcza 64, 00-679 Warszawa 


STRESZCZENIE 

[Tytill: Mi^dzygatunkowe i wewn^trzgatunkowe stosunki konkureneyjne 
u Camponotus ligniperdus (Late.) ( Hymenoptera , j Formicidae)] 

Przodmiotem pracy sq, zachowania konkureneyjne robotnic Camponotus 
ligniperdus (Latr.) wobee innyeh mrowek (i vice versa), zwlaszeza Formica 
exsecta Nyl. i F. fusca L., a takze wobec obcych przedstawicieli wlasnego ga- 
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tunku. Bozwazany jest status C. ligniperdus w mi§dzygatunkowej organizaeji 
zespolow Formicidae, Badania (eksperymenty i obserwacje spontanieznyeh 
zachowah mrowek) przeprowadzono w latach 1981 i 1983 na wyspie Joskar 
Archipelagu Tyarminne (poludniowa Finlandia) oraz w r. 1985 w Gorcach 
(poludniowa Polska). 

Na podstawie uzyskanych danych <7. ligniperdus okreSlono jako gatunek 
nieterytorialny, broni^cy zrodel pokarmu i (oczywi^cie) gniazda. W my&l teorii 
3-stopniowej hierarchicznej struktury zespolow mrowek, zapewnia mu to przy- 
nalezno^c do drugiej (posredniej) grupy gatunkow. 

W kontaktach z gatunkiem hierarchicznie dominuj^cym (F. exsecta ), 
mrowki C. ligniperdus przejawiajq, strategic zyciow^ „najmniejszego ryzyka”. 
Z oferowanych im sztucznych zrodel pokarmu (karmniki z syropem) wykorzy- 
stuj^, tylko najblizsze gniazdu. W sytuacjach konfliktowych przyjmuj^ postaw^ 
obronn^, angazuj^c do walki minimalnq, liczbQ osobnikow r , jaka jest niezb^dna 
do odparcia agresji. Dysponuj^c ogromn^ sil^ fizyczn^, mrowki (7. ligniperdus 
(typu major) s^ potencjalnie bardzo grozne. Agresywno^c przejawiaj^ jednak 
rzadko, zmuszone okolicznoSciami. Mekiedy (wobec braku innego pozyyienia) 
mog^ si^ nawet stawad wyspecjalizowanymi myrmekofagami, a ich hipem padaj^. 
mrowki wyzej usytuowane w hierarchii (Formica polyctena Foerst.). 

Wobec gatunkow hierarchicznie podporz^dkowanych (F. fusca) zachowuj^ 
si§ oboj^tnie lub co najwyzej przejawiajg, agresywno^c pozorowan^. Sama 
jednak obecno£c robotnic ( 7 . ligniperdus przy zrddle pokarmu wplywa w pew- 
nym stopniu odstraszaj^co na grup§ konkurentow\ 

W relacjach wewn^trzgatunkowych (7. ligniperdus zdarzaj^ si§ konflikty 
mi^dzy s^siaduj^eymi ze sob^ spoleezenstwami. Walki, prawdopodobnie spowo- 
dowane przeg^szczeniem populacji, wyniszczaj^ce dla obu stron. Warunkuj^ 
jednak pozniejszq, juz bezkonfliktoy 3 , koegzystenoje na wspolnie wykorzysty- 
wanym obszarze. 


PE3IOME 

[3arjiaBHe: MeacBHAOBaa n BnyTpHBn^OBa^ KOHKypemuifl y Camponotus ligniperdus (Latr.) 
(. Hymenoptera , Formicidae )] 

IIpe^MeTOM o6pa6oTKH aBjiaeTca H3yneHHe KOHKypeHTHoro noBeAemiz pa6oTOX 
MypaBteB y Camponotus ligniperdus (Latr.) no OTHoinemno k aP>thm MypaBbflM (h Ha- 
o6opoT), oco6eHHo Formica exsecta Nyl. h F. fusca L., a TaiOKe HyxcHM npeACTaBHTejniM 
co6cTBeHHoro BHAa. 06cy>KAaeTC5i CTaTyc C. ligniperdus b mokbhaoboh oprammuHH 
cooGmecTB Formicidae. HccjieAOBaHHa (aiccnepHMeHTbi h Ha6AK>AeuH5i cnoHTaHHoro 
noBeAemm MypaBteB) 6 bijth rrpoBeAeHbi b 1981 n b 1983 roAax Ha ocipoBe MocKep (ap- 
xnnejiar TBepMHHHe b rcoKHoft Ohiiaumjihm) n b 1985 roAy b Topuax (kokhbh nojibiua). 
Ha ocHOBaHHH nojiy^ieHHbix AaHHbix C. ligniperdus onpeAeJieH xax bha HeTeppiiTO- 


http://rcin.org.pl 



Inter- and intraspecific relations in G. ligniperdus 


381 


pHajibHMM, 3ainjimaK)mHH hctohhhkh nnmn h (kohchho) rne3Aa. ComacHo 3-CTeneH- 
HOH HepapXKH CTpyKTypbl COC>6lneCTB MypaBbCB 3TOT BHA MO>KHO npHTOCJIHTb ko BTopoii 
(npoMe>KyTOHHOH) rpynne bhaob. 

TTpH BCTpene c bhaom AOMHHHpyiomHM b HepapxHH (F. exsecta) MypaBbH C. ligni¬ 
perdus npoMBJiHioT ^cH3HeHHyio CTpaTermo ,,HaHMeHbmero pHcxa”. H 3 npeAJiOHceHHbix 
irM HCKyCCTBeHHbIX HCTOHHHKOB nHIAH (KOpMyiHKH C CHpOBOM) HCnOJIb3yiOT TOJILKO Te, 
KOTopbie Haxo^HTCH Sjmace Bcero k rHC3^y. B cjiynae KOH({)jiHKTa npHHHMaioT o6opo- 
HHTeJlbHyK) n03HUHK), HCHOJlb3y5I AJ6opb6bI MHHHMaJIbHOe KOJIHHeCTBO OCo6eH, He- 
o6xoAHMoe a™ oTpaaceHHfl arpeccHH. 06jiaAaa orpoMHoft (jHiannecKOH chjioh, MypasbH 
C. ligniperdus (Tuna major) motjih 6bi Gbitb rpo3HbiMH. Ho mx arpeccHBHocTb npoflBjui- 
eTCH pe^KO h b BbmyacAeHHbix CHTyaiiHHX. MHorAa (b cb«3h c OTcyTCTBueM imoii hhiam) 
ohh MoryT CTaTb cneimajiH3HpoBaHHbiMH MbipMeKO^araMH, a hx ^cepTBaMH CTaHOBHTCB 
MypaBbH HaxoA«mHecji na 6ojiee BbicoKOH cTyneHH HepapxHH ( Formica polyctena Foerst.). 

Ilo oTHOHieHmo k Hn^cecTOHm,HM b HepapxHH (F. fusca) ohh npoBBABioT 6e3pa3- 
jiMHHe Hjth b KpaHHCM cjiynae MHHMyio arpeccHBHocTb. OAHaKo, yyKQ caMO rrpHcyTCTBHe 
y hctohhhkob iihiah pa6oHHX C. ligniperdus AeiicTByeT b Kaxoft-To CTeneHH oTnyrnBaEoujHM 
o6pa30M Ha 3Ty rpynny KOHKypeHTOB. 

Bo BHyrpHBHAOBbix oTHomeHHHx C, ligniperdus cjiy^aioTca KOH(j)JiHXTbi Me^cAy 
>KHByinHMH no coceACTBy coo6mecTBaMH. Bopb6a Me>KAy hhmh Bbi3biBaeTca, ho-bhah- 
MOMy, Hpe3MepHoit njioTHocTb nonyjiflimH h abjihctch ryGmejibHOH ajis o6enx ctopoh. 
OAHaxo, oHa o6ycjiaBAHBaeT AaJibHeHinee 6ecxoH(J)jiHKTHoe cocymecTBOBaHne Ha cob- 
MecTHO Hcnojn>3yeMOM ynacnce. 
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